Comparison of the reovirus serotype 1, 2, and 3 S3 genome segments encoding the nonstructural protein sigma NS.
The sequences of the S3 genome segments of reovirus serotype 1 and 2 prototype strains are presented and these sequences are compared with the sequence of the serotype 3 S3 genome segment. The S3 genome segment encodes the nonstructural protein sigma NS which possesses affinity for ssRNA and appears to function in reovirus morphogenesis. The three S3 genome segments are closely related: all are 1198 nucleotides long and possess a single long open reading frame 366 codons long. They exhibit a serotype 1:3 relatedness pattern: there are only 13% mismatches between the S3 genome segments of serotypes 1 and 3, but 27 and 26% mismatches, respectively, between those of serotype 1 and 2 and serotype 3 and 2. The amino acid mismatches for the three sigma NS proteins are much lower (2.7, 13.9, and 13.7%, respectively), because the majority of nucleotide mismatches are in third base codon positions. The three sigma NS proteins possess a conserved secondary structure that is rich in alpha-helix content; in fact, the predicted alpha-helix content of these nonstructural proteins (about 50%) is much higher than that of the three other sigma size class proteins (about 20%), all of which are structural proteins. We also sequenced the S3 genome segment of a ts mutant of serotype 3 generated by treatment with nitrous acid and found a single nucleotide change that specifies an amino acid change that introduces a five-residue-long beta-sheet prone configuration into a long (80 amino acids) highly conserved alpha-helix in the C-terminal half of sigma NS. This change could account for this mutant's ts character. Finally, the three sigma NS proteins have diverged in only about 10% of positions, whereas the three sigma 1 proteins have diverged in about 70%. The rapid evolutionary divergence of the latter may be a result of several factors, including (i) the fact that sigma 1, but not sigma NS, is under immunologic selective pressure; (ii) the fact that the functions of sigma 1 (antigenicity and cell attachment) probably reside in two rather small domains that are not restricted spatially with respect to each other; and (iii) the fact that the functions of sigma NS, namely RNA binding and protein binding (during morphogenesis), require a highly specific overall protein configuration that may permit little variation.